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Description 

[0001] This fnvenlion relates to sulfur-free lubricatirig oil ^ ~* 
S BACKGROUND OF THE iNVENTION - ; ' - ] 

[0002] Synthetic lubricants find increasing utility because of their uniformity and because they are free of undesirable 
sulfur constituents. In order to rneet users increasingly stringent criteria, these synthetic lubricating oils are typically 
J modified by^the addition of additives such as ashless antlwear^agentd, corrosion inhibiVofs. antioxidants and the like. 
10 ' [0003] • • Although phosphorous-cbntaining. 'anti-wear'additives have been proposed for use in synthetic lubricating 
oiis, their use is associated with certain drawbacks. In general pinosphorous-bontaintng. anti-wear additives kre poor 
D -.extreme pressure agents. Moreover, their thermal and oxidation stability are pbor/ giving risb to metal corrosive species 
>^ and .sludge.'Similarly sulfur, and phosphorous containing ahtiwear acTditives have been proposed lor use in synthetic 
. ' lubricating oils and whHe these additions tend to have good exlnsme pressure properties; they too are not very thermally 
'5 /• stable and. give rise. to corrosive decohiposit ion products.* -. ^ '"i-: }'^.- ) . " 'f. r 

*:.-[0004]:. .Polyol ester.shave been used^h' synthetic lubricants as ah^ 
J. a appears, that, increased airiounts' of- pblyol esters alsb^^ ■ 
[0005] Thus, there remains a need for synthetic lubricant compositions with good antlwear and extrerhe pressure 
v'.-*: propedies "and eRhanced thermai/dxidatfon'stabilUy.-' * « "'''^'i " - • ^ • ■ 

SUMMARY OF THE INVENTION - .v r... • . . ■ . pj . 

[0006] According to the invention, there is provided a sulfur free lubricating composition comprising a major portion 
of a synthetic base lubricating oil and a minor portion of a tri{aikyl phenyl)phosphate or di(alkylphenyl)phosphoric acid 

2S antiwcar agent, an amino antioxidant a substituted succinamidc rust inhibitor and a tolytriazolc. 

[0007] The tri(alkylphenyl)phosphate or dMalkylphenybphosphori'c acid antiwear agent is incorporated in the oil in 
an amount ranging between about 0.1 to 2.0 "'wt®^ and^tlxej^'mine antioxidant in amount ranging from about 0.1 to 5 
wt%- The succinamide is present in an amount ranging from about 0.01 to 0.5 wt% and the tolytriazole, from about 
0.01 to 0.5 wt%. In the foregoing, the wt% is based on the weight of oil. 

30 [0008] This and other embodiments wiirbe-Sescribed in detail hereinafter 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] The synthetic: base lubricating oil us'eful ih tWe preseiit irivehtion is any polyalphaoletih (PAO) or rriixtures 
thereof having a kinematic viscosity of about 1.8 to about 300 cSt atM 00° C. These oils are inherently free bf^'sulfur. 
— phosphorous.-and metals; -j: . c\.-,-c .s ■. ' ? , ^' . .V 

. [0010] Polyalphaolefins arevprepared by th^ oligomefizatibh'of 1-decene or other olefihis to produce lubricant range 
• - hydrocarbons.^ \, *; ^ : ".r^'C- : ? j i:"; J : . ^ . - r.^ J 

[0011] _The synthetic base oilvofJ course; compriseis the major portion of theiubricating conriposition ot the invention. 
40 Typically, the base oil will comprise from about 50 to about 95 wt% of the total composition. 

[0012] Incorporated in the composition is .a minor portipri.of a tri(alkylphenyl)phosphate antiwear (AW) agent, an 
amine antioxidant (AO), a succinamide rust Inhibitor (Rl) and a tolytriazole. 

[001 3] The tri(alkylphenyl)phosphate or di(alkylphenyl)phosphoric acid useful in the composition of this can be rep- 
resented by the formula: *■ -^^i.. J ".^ " . ' -i 1 >• -C- . ^5 t : • cr" , n,b r. 

4S -rr - 



so 



where n is 0 or 1 and wherein R is an alkyl group of from about 2 to about 6 carbon atoms, and preferably 3 to 4 carbon 
ss atoms. In general, the tri(alkylphenyl)phosphate or di(alkylphenyl)phosphoric acid is present in an amount ranging ' 
between about 0.1 to about 2.0 wt% based on the weight of the oil and preferably from about 0.7 to about 1 .0 wt%. 
[0014] Alth-ough any amine antioxidant uied ih lubridSht^conTposHibns riiay be erhployed,- it is particularly preferred 
- to use phenyl amines; phenyl naphthylamihiBs and their afkyiat& derives wKich 6an be represented by the formula: 
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wherein R/ahd R2afe independently H and alkv!! Sfpupshaving 14Garbon atoms and preferably 

10 4 to 9 carbon atorTis.Jn general, the amine antioxidant; will be present :in.an amount ranging from about 0.1. to 5:Wt%- 
, based on the^weight of oil arid preferably, abputs^^ - v_ .: r . : r: .^i.t 

[0015] .Included in.the comppsition.qf the .present-inventiqn is a .substituted succinamide rust inhibitor Such/succi- 
. , namide compounds are^vyell-knoj/yn.in.rthe;art. jn4herpresQrit_iri»v^tioFi.p^^^ those 
Jormed by reacting an ar^ino acidarnide.wittvan a 
IS amides are those compounds formed by reacting a polyarigij;>e.<sueh as trie^th^^^ acrnonoGarboxylic- 
acid such as oleic.acid. Ulustrajtiy,ealkenyl.succiniG.aci^s^ <ilpciecenyl.,letradecenybsuccinic acid Typically, 

the substituted succinamide wiJLbe present in an afjiqiipt rar>gjng4rcMTi 9bQUt.0';02 to.-about 0.3-wt% based on the weight 
of the oil, and preferably,.about.0.04 to 0..15.;y^^ is v:- .v:^-. . = .. • j i:? v i'-l- 

[0016] The tolyltriazoles suitable as a minor portion of the cornp.Qs.itions Qfjhevlnvention- are ihydrocartson substituted 
20 lolyl 1 ,2.3 iria/oles. amino alkyi subsliluled 1 .2,3 lolyl Iriai^oles and alkyi amino alky I 1 ,2,3 lolyl Iriazoles. A particularly - 
preferred tolyl triazole is represented by the formula: / I ry z . , ; - 
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V '-5 • 

wherein R and R*" are independently hydrogen or a C-, to C20 hydrocarbyl radical. 

[CJOIT] Typically, the tolyltriazQie.wHI be,present iri .^n anfjtount;i;angirig from about O.Ot to.about 0.5=wt%Jba'sed on 
35 j the- weight of oil and preferably 9.p3 to 0.2 j^- - .-■^ - = r-.M .. ... : - 

[0018] The compositions of the invention may also include an polyol ester solubilizer. Suitable esters mayxomprise 
, diesters of aliphatic Cg to 2 dicarboxy lie acids, and. those nriade from €5 to/Gi^* monocarboxylic acids arid po'lyols. 
Diesters, triesters, tetra-esters and mixtures there useful in the present invention typically have molecular weight rang- 
ing fcorri abput ^350 to about 1000. Particularly preferced is a n^p^enty polyol. ester rrepresented by ihe.fbrmulai : 

40 " , r y u^, ^ ' " . . " 

r:-^'.: ' ci(CH20COR^)2(CH20Ci^ /, / 

wherein is a linear of 7 to 9 carbon alkyi group and R2 is a branched alkyi group of from 5 to 10 carbon' atoms, and 

45 preferably 7 carbon atoms. 

[0019] In general, the ester solubilizer will not exceed more than about 30 wt% ot the total weight ot the composition. 
Indeed, it is preferred that a polyol ester be incorporated in the composition only when the viscosity ot the synthetic 
base oil is such thai a -solubilizer is required for the additives. Typically, when the viscosity of the oil is above about 12 
cSt at 100^C an ester solubilizer will be used. 

so [0020] The compositions of the invention may also include a Ihickenenta increase the viscosity of the composition. 
Suitable thickness includes high viscosity PAO's, polyisobutylene, ethylene propylene copolymers and similar thick- 
eners. In general, these thickeners will hot exceed 30 wt% based on the weight of oil. 
[0021] The following examples will serve to further illustrate the invention. 
- . - . p - r . • ' , 1 - • '.r. • . • ••. 

55 EXAMPLES .. V- ^* .w:. . .' . - ■ : 



[0022] the following niri teen lubricating oi|^cprnposit4pns demonstrate formulations of the present,:in vent ion. The 
composition of each. formulation is giveri in the.Table of Form.ulatiQns.Hdentification of th components used in the 
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formulation is given in the Table ot Components. These jijbricsiting oiL compositions, we re subjected to various tests 
which abng with the t st results are listed in the Table of Tests and Results. 
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1. A sulfur-free lubricating composition comprising: 

a major portion of at least one polyalphaolefrn base lubricating oil; and. bas d on the w tght of oil. 
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(54) Sulpur-free lubricating composition 

(57) A sulfur- free lubricating composition compris- 
es a major portion o1 a polyalphaolefin(s) base lubricat- 
ing oil and defined minor portions of a tri(all(ylphenyl) 



phosphate or di(alkylphenyl)phosphorlc acid antiwear 
agent, an amine antioxidant, a substituted succinamid 
rust inhibitor and a tolyltriazole. 
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